abnormalities in HIV-infected individuals 6, 7 . A previous study revealed depletion of 49
CD34
+ CD4 + cells in bone marrow from HIV-infected patients. However, the study 50 failed to uncover evidence of HIV infection of these cells 8 . 51
The thymopoiesis environment can be mimicked in vitro using the OP9-DL1 or 52 OP9-DL4 cell line. These cell lines were derived from the OP9 mouse stromal cell 53 line via transduction with a notch ligand called delta-like 1 (DL1) or DL4 9, 10 . The 54 ability of OP9-DL1 cells to support thymopoiesis in vitro was first demonstrated in 55 coculture with mouse cells 9 . The cell line is also known to support the differentiation 56 of human CD34 + haematopoietic stem/progenitor cells (HSPCs) into thymocytes and 57 study aimed to determine the in vitro fate of CD34 + progenitor cells and derivatives 86 exposed to HIV-1 using the OP9-DL1 coculture system. 87
Results 88 HIV-1, the cells were cocultured with OP9-DL1 cells (Fig. 1A) . After a week of 99 coculture, intracellular HIV-1 p24 was detected in both CD34 + and CD34 − cells (Fig.  100 1B). HIV infection was further examined via magnetic bead separation of CD34 + and 101
− cells followed by DNA extraction and detection of HIV-1 gag DNA using 102 PCR (Extended Data Fig. 1B ). The HIV-infected samples displayed persistent HIV-1 103 p24 expression in 0.1-1.7% of the total cocultured human cells ( not detected in the samples tested (data not shown). HIV-infected cocultures had7 significantly lower whole cell counts at weeks 3, 4 and 5 post-coculture than 113 uninfected cocultures (Extended Data Fig. 2A Fig. 2B-D) . When CD34 − cells were gated and analysed for CD7 and 117 CD4 expression ( Fig. 2A) , the CD34 − CD7 + CD4 + cell counts were not significantly 118 different between HIV-infected and uninfected samples (Fig. 2B) followed by flow cytometric analysis (Fig. 3A-B , Extended Data Fig. 5A-D) . 131 p24 + CD34 + cells failed to grow by week 2 (Fig. 3A) , in contrast to the rapid growth of 132 p24 + cells at this time point (Fig. 1C) . p24 + CD34 + CD7 + cell counts increased at weeks 133 2 and 3 (Fig. 3B ) in association with a low average CD34 + CD7 + cell count in week 1 134 after infection and a rapid increase in week 2 (Fig. 3C) 
DL1 cells 146
To better describe the effect of HIV infection on the short-term dynamics of 147
CD34
+ cells, experiment 2 was performed (short coculture, n = 12, (Fig. 1A) . The infected cells were cocultured again with a new OP9-DL1 156 monolayer and further incubated for 1 week (Fig. 4A) . One week after infection, HIV 157 replication was detected in all HIV-infected samples (Fig. 4C) The phenotypes of the cells in experiment 2 (short coculture) were analysed 1 164 week after infection (Fig. 5, Extended Data Fig. 7 , Extended Data Table 2 ). The 165 whole cell counts were obtained using parts of the tested batches, with no significant 166 differences noted between HIV + and HIV − samples (n = 4, p = 0.5000, Extended Data 167 (Fig. 6, Extended Data Fig. 8) . Surprisingly, HIV-infected samples 180 had higher frequencies of CD34 + CD7 + CD4 + CXCR4 + cells than uninfected samples 181 ( Fig. 6A and B) . These cells were found to be partially HIV p24 + after carefully 182 adjusting the compensation matrices of the flow cytometry data ( Fig. 6A and C The present results provide insights into the impact of HIV-1 on T-lineage 217 differentiation of haematopoietic progenitor cells. To be more physiological than the 218 previous studies analysing the influence of HIV on CD34 + cells, the present study 219 didn't include strong stimuli such as 50-100 ng/mL of stem cell factor, 220 thrombopoietin, FMS-like tyrosine kinase 3 ligand or interleukin 3 33, 37 . In experiment 221 1 (long coculture), HIV-infected samples exhibited similar CD4 + cell production rates 222 as uninfected samples at weeks 1 and 2 but reduced CD4 + cell production rates from 223 week 3 to week 5 (Fig. 2) . This was most clearly observed with the dynamics of 224
) that were mostly CD3 + T cells (Extended Data Fig.  225 3). It is unclear how the reduction of cell growth at week 3 after infection was so 226 accurately reproduced in the 12 samples tested (Fig. 2C, individual Table 2 . Mean cell counts (n = 4) in different subsets of OP9-DL1-681 cocultured cells. The whole-cell count data were obtained using four of nine samples 682 from experiment 2 (short coculture), in which cord-derived CD34 + cells were first 683 cocultured with OP9-DL1 for 4-6 weeks, infected with HIV-1 NL4-3 , cocultured again 684 for 1 week and analyzed by flow cytometry. Cell counts in HIV-infected samples 685
were compared with those in uninfected control samples. Percent changes in the 686 subset cell counts following HIV infection were calculated, as shown in the right 687 column. Percent changes of >10% are shown in bold. SD, standard deviation.
